Food processing plants and Small and Medium Enterprises (SMEs) need an excellent and reliable traceability system to ensure that consumers are well protected from consuming unsafe food. The traceability systems are being implemented by different food industries all around the world including Malaysia. This study aims to determine the implementation status of traceability system among food processing plants and SMEs. Another important goal is to identify the Critical Traceability Points (CTPs) in food processing and SMEs' supply chains. A survey involving 17 processing plants and 53 SMEs from Kelantan, Malaysia, on the traceability and product recall system was conducted. The findings revealed that the food processing plants and SMEs are interested in implementing traceability system but they lack information and capital to carry out the system. Receiving ( 2 = 0.51; df = 1; < 0.05) and dispatching ( 2 = 9.66; df = 1; < 0.05) were identified as the CTPs in food processing plants and SMEs. Only 52.9% of the participants had implemented or were interested in implementation of traceability system. Several factors resulting in the lack of traceability implementation are due to time limitation, no perceivable benefits to the company's economy and lack of clear policy guidance and support from government.
Introduction
The European law described traceability as the ability to track any food, feed, food-producing animal, or substance that will be used for consumption through all stages of production, processing, and distribution [1] . According to the International Standards Organization (ISO 8402:1994) , the traceability is the ability to trace the history, application, or location of an item or activity by means of recorded identification [2] . Other than that, the Codex Alimentarius Commission defines traceability as the ability to follow the movement of a food through the specified stage(s) of production, processing, and distribution [3] . Traceability can be divided into two key functions which are tracking and tracing. Tracking is defined as the ability to follow the path of an item as it moves downstream through the supply chain from the beginning to the end while tracing is defined as the ability to identify the origin of an item or group of items through records, upstream in the supply chain [4] . The main objective of traceability is the identification and isolation of any potential contamination source that will enable the return and withdrawal of such products from the market [5] .
Traceability system concept recently attracted much attention as most of the country all around the world is advancing in the processing industries and many organizations are involved with the processing industries especially food products. The incident such as Mad Cow Disease, Footand-Mouth Disease in Europe and Salmonella in peanut butter in United States not only influenced the health and rights of consumers but also restricted the food industry development as well as impact of economic development and social stability [6] . Besides, the food product recall all around the world reinforces the importance of a robust traceability system to protect the safety and quality of the food supply [7] . Problems are relatively rare, but when they occur, heath and lives are at stake as well as the livelihoods of the companies, industries, and employees [8] . In recent years, traceability systems have been built and progressed by many firms as an effort towards traceability of raw materials and products [9] .
Malaysia is also improving and advancing in processing industry especially the food and beverages industries. The 2 Journal of Food Processing food processing sectors in the East Coast accounts for about 10% of Malaysia's processing output [10] . According to the Britain-based Global Food Traceability Forum (GFTF), Malaysia has much to gain from food traceability and initializing food traceability would definitely improve the living standard in Malaysia [11] . Functional food, convenience food, food ingredients, and halal food are the current key areas for the growth and development in the food processing industry in Malaysia [10] . Recently, the food and beverages industries are witnessing an increase in the frequency of product recalls and other food safety related threats [2] . At Small and Medium Enterprises (SMEs), Uchida et al. [9] reported that there are various issues of introducing and operating a traceability system and securing staff who have applicable skills such as bearing the cost for system operation. Practicing the food traceability system could leverage Malaysia as an exporter especially in halal products [11] . Small and Medium Enterprises (SMEs) in Malaysia are according to the size of operation (Table 1 ) [12] . There are no published reports of traceability program in food processing plants and SME in Malaysia. In Malaysia, the level of traceability and recall programs is still in the early stage as not many industries apply the traceability systems for detecting and recall of unsafe food. Traceability systems in Malaysia are still new because multi-ingredient foods may include materials from various food chains and most Malaysia's products are imported. The traceability system is an effective way to track the unsafe products supply because it is capable of identifying the problem related through records maintained by the company, the immediate supplier and customer of an identified food products [13] . Currently, under Regulation Number 10 Food Traceability System in the Food Hygiene Regulations (2009), it is stated that all food premises (which includes food processing plants and enterprises preparing and selling any food) shall have a food traceability system from production to distribution [14] .
In traceability system that is applied in Malaysia, the companies and SMEs involved with food may only be able to trace the affected products by investigation through the chains. Investigation may be able to identify the source of damage that lead to the recall of the products. By identifying the source of product damage, the process can be reversed to identify affected products for recall. Investigation by traceability systems may improve the trace of affected products as very little is still known about these programs. FAO/WHO [3] encourages the food processing industries in Malaysia to establish and implement effective food traceability and recall systems of the food product manufactured in order to respond to the food safety events. As the food processing industries are developing, the safety and quality of the products must be ensured. Hence, traceability and recall of the food products is one of the food safety managements required to overcome the harm. Traceability is needed as a way to respond to the potential risk which may arise in the food and feed in order to ensure that all the food products are safe to be consumed. Traceability is important to identify the main cause of the defects later on using the offline analysis [15] . Therefore, it is important to conduct this preliminary study to determine the traceability and recall plans of the food processing plants and SMEs. This study aims to identify the Critical Traceability Points (CTPs) in traceability and recall of food product and to determine the factors for implementation of traceability system and develop a better understanding of traceability system. Critical Traceability Points (CTPs) are similar to critical tracking events (CTE) which refer to events of product movement and transformation and have implications for both internal and whole chain traceability in the supply chain. In this case, a CTP is a point in time and location where data are needed to be collected and potentially shared. CTP will also assist in the creation of new traceable entity identification [13] .
Method

Selection of Research Area.
The study for the traceability and recall plans was carried out for the food processing industries, Small and Medium Enterprises (SMEs) in Kelantan. Ninety food processing industries and SMEs were invited to participate in the study. This study covered all kinds of food products that were processed and sold around the area. In conducting the traceability and recall plans for the food processing industries and SMEs around the area, there were several steps taken. Questionnaires were prepared for food industries to be answered and interviewed. A previsit was conducted to gain rapport and confidence from the invited companies and enterprises, followed by a second visit to collect data.
Development and Pilot-Testing of Questionnaire.
A questionnaire divided into three sections with section A: personal basic information; section B: overview of traceability system implementation; and section C: detailed information and factors of traceability system was developed (available on request from corresponding author). In order to ensure the validity of the questionnaires, the questionnaires were pilot tested on 20 food industries before being used for survey to ensure the questions are clear and understood easily. The questionnaires were provided in English and Malay for the participants. The revised questionnaire was then used to gather data. Data collected were analyzed using Microsoft excel and Statistical Package for the Social Sciences (SPSS) version 16.0. Since the data collected were in survey format, nonparametric tests, particularly Chi-square analysis ( 2 ), were used to determine significance of perceptions of food manufacturing plants and SMEs towards traceability and recall plans.
Results and Discussion
Description of Samples.
This study was conducted to determine the status of traceability through the food chain and to identify the Critical Traceability Points (CTP) of food processing plants and SMEs. The population of the study consists of workers and owners of the processing plants and SMEs. The initial total number of population was 90. The sample size was then reduced to 70 participants as the population to be studied could not give their full cooperation due to their work commitments. Thus, only 70 questionnaires were obtained for this study of which 17 were from the processing plants and 53 from SMEs. The participants consist of males and females of different ages, position, and academic backgrounds. The data for the study were collected in May to October 2013.
Validation of Questionnaire.
In order to ensure that the variables used internally are consistent, a reliability assessment was performed using Cronbach's Alpha. The higher the Cronbach Alpha coefficient is, the more correlated the items are within the relevant variable which theoretically should be higher than 0.7 [16] . Reliability is the consistency of the measurement, or the degree to which the questionnaire measures the same way each time it is used under the same condition with the same subjects [6] . The pretested questionnaires were analyzed and the value of Cronbach's Alpha was 0.785.
Demographics.
The following section provides an overview of the profile sample of participants. The participants represent 70 processing plants and SMEs that are involved with food products who agreed to participate in the study. The demographic information based on Table 1 indicates that there are seventeen (24.3%) male participants and fifty-three (75.7%) female participants. It clearly shows that there is an imbalance between male and female participants and the majority of the participants are female. Therefore, the result may be slightly biased towards female opinions and implementation of the system. Since this study was conducted in Kelantan and the gender demographics of representatives, for example, the general manager, from the food processing plants and the SMEs indicate the entrepreneurial attributes of the Kelantan women. According to Zarina and Mohd [17] , there are more female entrepreneurs than male entrepreneurs because modern female entrepreneurs are oriented in making money and willing to create new markets. Their participation in entrepreneurial activities was encouraged as another means to improve family income. The age distribution of the participants in this study ranged from 21 to more than 61 years old. The majority of the participants, 31.4% ( = 22), reported to be in the age ranging between 51 to 60 years and none of the participants are under the age of twenty. This group has the highest number as it indicated that this group of participants is mature and wise in decision making [17] . Table 2 also indicates that only a few of participants are undergraduates or with higher education (8.6%) while most of them studied until the SPM (Malaysia Education Certificate) level (38.6%). Generally, at this level of education, the participants are already knowledgeable as they have been in formal education for eleven years and they have the potential to be trained using structured modules to improve their ability to operate their processing plants and SMEs [18] . Also, this shows that level of education whether it is at SPM or degree level will not hinder the entrepreneurs from working in the industry. Forty-nine (70%) of the processing plants and SMEs participants have less than 10 employees. In addition, some of the processing plants and SMEs have their own family members as the employees. More than half (51.4%) 
Overview of Traceability System Implementation.
In the following section, relevant data about the participant's response to the different questions were recorded. This section consists of six questions which strive to capture the responses of the participants regarding the implementation of food traceability system. The responses given by the participants from the processing plants and SMEs are presented in Table 3 . Since traceability system is new in Malaysia and not widely applied by the industries, the participants were unaware of the system nor confident with the effectiveness of the system. Rohan et al. [19] also reported that industries may not been keen to apply traceability system because of lack of technological knowledge among the employees and the cost required to set up the traceability system. Most participants agreed in implementing the traceability systems because the systems provide the processing plants and SMEs with the ability to trace the product's journey.
Even though the participants agreed on the necessity of implementing traceability system, most of the participants (54.3%) still think that traceability system implementation cannot succeed ( 2 = 0.514; df = 1; < 0.05). The participants responded that the traceability system is unsuccessful due to limitations and problems in conducting the system. By referring to Daniel [20] , the limitations in conducting this traceability system include proper recording of changes which may occur at different stages in the supply chain. Some of the problems identified from the participants are the capital for implementing the system. As it is not yet applied, it required a lot of capital to start up the system. Other than that, technology for the system to be implemented also requires high cost and requirement for experts in the system. New technology or software for the system will also require training for the employees. Those limitations and problems are supported by Rohan et al. [19] , who determined that most of the processing plants and SMEs are still not using the advanced traceability systems because of the high cost of such systems and they do not have a clear idea about the advantages of using the system. Supports from government are needed in making the traceability system implementation a success in the processing plants and SMEs. Figure 1 indicates that most of the participants (65.7%) recorded the detail of the products during the dispatch stage, and the least is at the processing stage (31.4%). Records are important because these data are required to successfully trace the product and its ingredients through all relevant critical tracing points (CTPs). Since fewer records were made during the product process making, this will make it more difficult to identify potential contamination during the processing stages. Additionally, trace-back investigations within the processing plants and SMEs will be obscure as there are fewer records of compliance or noncompliance [8] . Differences existed between the stages especially during the dispatch stage as it enables them to identify the receiver of the products. As the product moved through the supply chain, they are subjected to specific points that define their path through supply chain. Based on the data, the participants mostly record the details during receiving and dispatching which became the CTPs for identification of product supply within the chain. Based on Table 3 , thirty-three (47.1%) participants do not plan on implementing traceability system in their processing plants and SMEs; hence the results obtained in Table 3 were only based on thirty-seven (52.9%) participants that implemented or plan to implement the traceability system. Reasons for not implementing traceability were due to (i) lack of qualified staff; (ii) cost; (iii) other investments (i.e., purchase of machineries, raw materials, and human resources) which were considered more important; (iv) changes to production processes in order to implement traceability system; (v) problems obtaining external funding or loan; (vi) being not sure if traceability system would be beneficial; and (vii) being concerned that traceability system would reduce the flexibility in production and decision making process. Additional cost due to the increment of skills needed and training cost would also be incurred to instruct the labor in the use of technology like scanners, labeling, and handling of products [21] . Table 4 indicates the participants' evaluation on the importance of traceability system implementation. Twentyeight (75.7%) agreed that traceability system can reduce the product liability and nine (24.3%) participants neither agreed nor disagreed ( 2 = 9.757; df = 1; < 0.05). Better traceability systems do not have an impact on company's liability insurances, and the likelihood of them occurring in the companies is small [22] . Besides, eighteen (48.6%) out of thirty-seven (100%) participants agreed that the traceability system implementation is important to meet the current regulatory requirements and two (5.49%) of the participants did not agree. According to Richard [23] , requirements for product traceability are included in the food legislation and in international food safety standards and guidelines. Currently, most of the processing industries are willing to implement the systems if traceability is made mandatory. The participants agreed that regulatory requirement is important because, in the process of improvement, traceability can provide significant benefits that extend far beyond simply meeting regulatory requirements [24] .
The results from Table 4 also represent the evaluation of the participants on the importance of the traceability implementation to meet current consumers' requirements. Most of the participants agreed that the implementation can enable the processing plants and SMEs to meet the current consumer requirements. Instead of that, four (10.8%) of the participants are unsure of the importance of the traceability system implementation for consumer requirements ( 2 = 10.432; df = 2; < 0.05).
Based on Table 5 , the results clearly show that, from thirty-seven (100%) of the processing plants and SMEs participants, thirty (81.1%) participants are using paper document as a traceability method to trace the products either from supplier or to consumers. Seven (18.9%) of the participants are using the barcodes system for tracing the products within the supply chain and none of the participants are using 2D code and radio frequency identification device (RFID) system for tracing the products. Even though the RFID tags had some advantage over barcodes in the potential amount of information held and method of reading and recording information for future tracing system but they are more costly in comparison to barcodes [20] . The main factor limiting the RFID use in the food traceability system is cost as high capital is required to set up the system and RFID tags can be difficult to read where there are high moisture levels and in metal and aluminum packaging [23] . Furthermore, twenty-two (59.5%) of the participants did not carry out any product recalls or withdrawals since the implementation of the traceability system. Meanwhile, fifteen (40.5%) of the participants had faced product recalls or withdrawals since the implementation of the system. The recalls of the product resulted from damages to the product supply before the expiry date. Table 6 indicated the participants' response on the impact of implementing the traceability system in the processing plants and SMEs. The results are only obtained for the thirtyseven (52.9%) processing plants and SMEs participants that implemented the traceability system. Twenty-nine (78.4%) of the processing plants and SMEs agreed that a number of products recalls and withdrawals give impact on the traceability system implementation. None of the participants disagreed that the products recalls and withdrawals had impact on the system implementation in processing plants and SMEs. Twenty-five (67.6%) of the participants agreed and two (5.4%) of the participants strongly agreed that the scope of the products recall and withdrawal impacts the implementation of the traceability system for the processing plants and SMEs.
Thirty-three (89.2%) of the participants agreed that the traceability system implementation had impact on costs in the event of a product recall and withdrawal for the processing plants and SMEs. Twenty-five (67.6%) of the participants also agreed that the implementation of the traceability system had impact on the production cost of the processing plants and SMEs. The traceability system of products could provide Table 6 : Participants response on impact of implementing traceability system ( = 37). direct benefits to the processing plants and SMEs through the increase of efficiencies in management of inventories and improvements in product flow and in management of inputs while reducing the costs associated with the recall of product which may be due to possible contamination or quality assurance and access to markets where the consumers require product tracing [20] . Based on Table 6 , more than half of the participants responded that some of the positive impacts of the traceability were the ability to access new markets and meet consumers' and regulatory requirements.
Impact of implementation (%)
Factors of Traceability
System. In the following section, the data about the response of the participants on the detailed factors of the traceability system implementation were collected. The purpose of the evaluation was to evaluate the factors that affect the traceability system. Table 7 consists of specific statements to which the participants were required to respond on the five-point scales that consist of strongly disagree, disagree, neither agree nor disagree, agree, and strongly agree. Sixty-three (90.0) of the processing plants and SMEs participants strongly agreed and seven (10.0%) agreed ( < 0.05) that it is necessary to know about the origin of the food consumed. It is important to know the origin of food consumed as it could affect the health. Rather than unwittingly resulting in disease by the food consumed, it should be contributing to health [25] .
Fifty-five (78.6%) of the participants agreed that it is important to consider the importance of traceability system to the consumer. The food traceability system is designed to reduce uncertainties in food consumption by consumers as they consider safer products and consumers would like to acquire sufficient information of the quality and safety of the food they eat [26] . There is a significant difference between the participants where twenty-eight (40.0%) of the participants agreed and considered that the traceability system can be operated easily. By assigning identification codes to the specific batches of products and maintaining the integrity of the individual batch together with its information throughout its time within factory, this can reduce the time to trace harmful product and becomes the key success of the traceability system implementation [27] . Fifty-one (72.9%) of the participants agreed that policy guidance from the government is needed for the processing plants and enterprises to implement the traceability system. The enterprises agreed that policy guidance and financial support are needed in implementing the system because certain enterprise products have low profit and workers have low wages which make it difficult to have high technology and administrative staff and government is not providing a clear policy for enterprises [6] .
Thirty-nine (55.7%) ( < 0.05) of the processing plants and SMEs participants agreed that it is important for the top management to include the traceability system implementation into the corporate strategy of the processing plants and SMEs. The corporate brands and reputation of the processing plants and SMEs will be improved; food products are safe and well evaluated by consumers which lead to the success of the traceability implementation [6] .
The majority of the participants agreed that the tracking information can be used in order to identify the product approaching its due date so that it can be used or sold quickly. By implementation of automated reporting system of traceability, the companies can easily and more quickly determine the contaminated product batch and recall only for those affected products and this system is fundamental in enabling producers to quickly identify and act regarding the problem with the products [28] .
However, among the participants, thirty-six (51.4%) agreed or strongly agreed that the paper recording and documentation processes of the traceability system are waste of money. According to Beissel [28] , it is an insurmountable task of using traditional paper records to track the production and distribution because, by having to flip through huge stacks of paper to identify exactly which batch number was contaminated, what plant it came from, what day, shift, and time it was produced, and to which grocery stores it was shipped, it is costly and time-consuming task with a large margin of error. Even the participants agreed that paper recording and documentation were waste of money; they still used paper for data record keeping as other methods required high cost and technologies. Between the possibility of implementing automated traceability and the assistance of scanners, RFID, or barcodes, the large majority of the processing plants and SMEs that keep track of their product still continue to use paper recording as it is the cheapest means in the traceability system.
Conclusion
Since the traceability system implementation in Kelantan, Malaysia, is new and not widely implemented, it faces many challenges which lead to major barriers to the success of the traceability implementation. In this study, 70 participants of food processing plants and SMEs have some knowledge about the food safety requirements. Identification of forward and backward traceability of the products is vital part in food management system because it influenced the recall process of the products. The CTPs, particularly at the receiving and dispatching stages in the processing plants and SMEs, also provided a better traceability for detecting the affected food. However, the lack of recording during the product process stages may have profound effects as potential contamination occurring during the processing may not be identified. A better and detailed record keeping throughout the pre-, during, and postprocessing can improve the CTPs and enable a better tracing and tracking of damaged products supplied within the supply chain. The factors for implementation of better traceability system are also determined through this study. Technology advancement, government financial support and training, effectiveness of operation, and record keeping influenced the implementation of traceability system. Based on the study, it can be suggested that the participants can work together with the bigger food processing industries in order for them to develop an additional guidance related to traceability and strengthen the traceability system that had been implemented. This guidance could encourage facilities to assign a person to be responsible for responding to emergencies of food products. Besides, the participants should be involved with training and education activities can be conducted to inform the processing plants and SMEs about the importance of traceability system and provide them with knowledge and information that are related to food safety. It is also suggested that food processing plants and SMEs should seek for statutory authority in order for them to strengthen the existing record keeping with more specific information.
